fluvial terraces. Based on field observations, we chose three major study sections within the 150 canyon ( Fig. 2b) which contain the previously identified fluvial landforms. We generated 151 geomorphological sketches based on field observations and satellite imagery of each section 152 ( Fig. 2b) and conducted eight sediment profiles in representative landforms (Fig. 2) . Grain size 153 and soil colour of sediments were estimated in the field. Three key profiles in alluvial fills were 154 identified and each observed layer sampled for provenance analysis. subdued orange light at the Nordic Laboratory for Luminescence dating (Aarhus University, 164 DTU Risø Campus, Denmark). The outer light-exposed part of the sediment was first used to 165 determine the field and saturation water content and then air dried, ground, heated at 450°C for 166 24 h and cast in wax before being counted on a laboratory gamma spectrometer following the 167 procedures described in Murray et al. (1987) . The resulting radionuclide concentrations were 168 converted to dry dose rates using the conversion factors published by Guérin et al. (2011) . The 169 inner material was wet-sieved to the 180-250 µm fraction (samples 145423 and -28, 90-300 170 µm), treated with 10% HCl, 10% H2O2 and etched in 10% HF for 40 min. K-feldspar rich 171 extracts were separated from quartz using a heavy liquid (LST "Fastfloat", 2.58 g/ml) density 172 separation. Finally, the quartz extract was treated with 40% HF for 60 min and subsequently 173 washed in 10% HCl for 1 h. The fractions were washed with distilled water between each step. 174 After drying, quartz grains were mounted as large (8 mm) multigrain aliquots on stainless steel 175 discs and K-rich feldspar as small (2 mm) aliquots on stainless steel cups. Luminescence Table S1 summarises the radionuclide concentrations and calculated dry gamma and beta dose 244 rates. Assumed life-time average water contents and resulting total dose rates to sand-sized 245 quartz and K-feldspar grains are given in Table 1 . Water contents are based on the assumption is satisfactory for this material (0.93 ± 0.02, n = 45) suggesting that we can accurately measure 253 a quartz dose given in the laboratory prior to any heat treatment. Feldspar IR50 and pIRIR150 254 dose recovery ratios are also satisfactory as indicated by the slopes close to unity in the 255 measured to given dose plots ( Fig. S2 ). Quartz OSL, IR50 and pIRIR150 equivalent doses and 256 ages are summarized in Table 1 . The second fan is located in the lower reaches of the canyon in study section 3 (Fig. 2 Fig. S4 ). The ages are also in stratigraphic order. as on top of the Kalahari Plateau (Fig. 6b) . The third source area (cluster 3) consists mainly of 422 eolian deposits situated on the Kalahari Plateau (Fig. 6c ). Only few tributaries show a 423 compositional signal similar to eolian deposits and are generally associated with dune 424 complexes within their drainage areas as revealed by observations from satellite imagery. bearing granitic gneiss likely account for an increased concentration of almandine in cluster 2. 481 We thus suggest that bedrock geology is the dominant forcing factor on the variability in the 482 studied parameters. coarse grained layers corresponding to the contribution of local tributaries and an increased 580 regional component in fine grained layers corresponding to the main flood wave (Fig. 4) .
581
Further, the prograding fan environment (Fig. 2) and a termination of fan aggradation prior to 582 the deposition of F2 suggest a recycling of fan material and the subsequent deposition in level 583 F2. The resulting short-distant transport paths of ~100 m may further explain the age inversion 584 of the OSL ages observed in profile 2820-132 due to the insufficient or lack of bleaching of the 585 sediment during transport for the layer in which sample KAL57 was collected. The increased 586 similarities to regional sediment sources observed farther downstream in deposits of F2 confirm 587 the regional sediment contribution to flood events during this stage. We interpret the flood 
